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5. TRINDS NF JSYILNADMENT IF ELZCIIUMIC CYCLIC VCCELZRATNAS.
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(Reviaw) .
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. A. 7olomenskiv (ohysicii 1astitut2 ia, 2. %, Lshed=ay of v 13

J3SR) .

1. Cont-~nporary s*a*e cf slactrcnic cyclic acc=larators,

AR TR TR TIA] N v e

T

ot

Th2 =l=sc*ron accelaractors ara2 characteriz=d by the divarssisy -7
*ypes and larais Aifferenc2 in their €undamantal charactsristics, 2v

averaje/mean intansity the accelerators are Jistinjuisha? 5 six

orders: from 1010 *0 ~1C15 glactroas par s2cond, whils on ¢h=a »n-r v

- almoast *o €our orders: from ~ M3V o 20 GeV. Linear accelarators,
as a rule, considerably exceed cyclic ones and on the averaje, 2ni Hn ;
oulsa irtensity, However, with an increase in %¢ha 2nerqy ard «r-
antranca into *he ragicn of th2 en<ergies, which a2xceed 1 G2V,
synchrotrons bejin to cvertake linsar acc=leraters in +ha

av=erigae/mean intcrgidy, Furtharacrse, acceriing +o such ags-na+4ial
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characteristics as enerygy sprsad, porasity and beam ex<ansinn ‘=z =
time, cyclic 2accelara*tors thus tar, as a rule, +hay incorprras«c

advantages hefasa +hs linz2ar cnes. Lat us examine ¢ha hriafly

sevparate types »f =lectrcnic cyclic accalzra%tors.

1ete letarron.

In *he Jetatrons - olu2ast elz2ctTon accaiaratn

[ ]

»
19
-
id
"
X
]

|

3-
alactrons in %~ “moulse, noaentun/onlss usnallv covuoses s=vr:oe’

units on 179, and <h2 tuli3e reyetaition Irzjuency 5)=4) oser sec~r i,

The majoriitv of ha*ta‘rens works ia 2n=cgyv rang: 25-50 ¥av ani v -
no# 1% is u*ilized in *he pnysicai first of all ohotonucl=ar

inves*tivta*tions, 3eata“rzcns have Ttiae numercus *2chnical

uses/apnlica*ions (X-ray inspection, X-ray tharapv, ate.,), Hut

gradually %hsy ara disvrlaced oy lin=ar accmlerators,

A hasic improvameart in taa cnaractariestics of besam i+ is
possibla %0 axvect from tne betatrons with *he time-constant majnasi-
guiding €%213 (nf %type of circular F=M cyclosren or PFAG), caleula-:i
for “h» eperay %o 150-2C0 M3V, In t\;m i+ s possible 0 carccyv -yt
such mol2/cenii+ions, dAurinj vhicn “he shar~ ¢c€ us>aful *im-
grovws /rises and nndar specific conditions can r2achr values of
«0,1=.2. inst=23d of valua ~1J=3, charactaristic €Hr ¢th> 131}

betatrons, In accoriince «1ith this *he in*t>nsi*y o0f bheanm ca-~ =
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raisal ¢to 1713 alac*rons paf saconi and ev~n i+ is mora {wish =i-
Yigh wonechronra*iciety), Confid3nca in *he fact “hat such valuas ca-
be actually/railly 2achieveu/rz2acniyg, s hased on ¢tha exoariesnce,
obtainad Jquring 4h~ startinj/launcniag and *he =xparim=nts on =a-

installa*ions, ins<a2lled in FIAN and in laboritory “JRA (Malisor,

o}
n
£
J
[§
Pl
'
3
]

USA). Paport abou*t the developaent of hiagh-current bdecatror
s*a*ionary l-aliny €4-1d aad :cna juasi-continious os=am is c=zrpcsgarp- 3
¢4 *ha nr-agan* ~sonfarancd cud yroug nf collaajques 3% Flay, The Secim
0f *his *vve Hf ins%allation c¢a 150 eV is coaiucesl also =zt %a-

‘Iniversity of Iowvwa ("SA).

1.2. Yicrotron.

The micro*rons in the rejion of energies from 5 to 30 "=7 aiv:
alact=on heams with a good inzeasicvy and *ka merechromiticity, “as*
power ful/4hickest oulse gicrotrcns on 30 %av giva cuprsant 50-100 A
in tha impulsa/mnm~ntam/culse by tae duration of the orlar »¢

aicroseconis,

VYew stan/pisch would pecome¢ tane creaticn of ¢thae microtcon »°¢
con*iaunus nr quasi-con:inuous actior. The staze of 4ha cont=anrracy
«achaijque of <%= a=neracaon ci sSVch large powar allowsrsassuncs *+%-
construction »€ ¢hWis microtron cn N-UN %ay a4 «he avesar/m=:an DYt

0f geaarstor 159 ki 4n ti2 ranje ot wavalanjthe 15-20 ca, Iz 0~

¢
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§
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In the

mode/conditions of the long iapulses/momanta/pulses, which corc:sno-?

o0 309/0 of ns=fnl *iame, the accelarator cnuld giva anargy %o 134

MoV, having a diam=*sr ct aagnet 4 2 and a W#eight 5N-112 +,

TGRSR, ST

Anathar oramisin~g frena i1s the "superconducting” aicrotcon ir

4hich as *h= acralarating systzsm ai1st s2tva *+ha suparconductin:

£
rasonator or lin=sar acceleritar (LU)e. L23*% 1s 10*2 “ha+t ia *hH = 't
combina*tion of lin2ar ana cyclic acrelz2rater is genarally facli’:’ 4
: : 4]
ene 9% “h~ fmomrtant centeaperaly zendancizs, .
4
2age 418,
The 1ifficul+iss of corstructing tais microtron ar: cconaec+=i ~:c*

only with +ha craation superconducting LU, but also with 4na
complication 0f the corfijuraticn of the magnetic fiell: Y“v nraigzar-a

of two Ar mor=» s2parate sectors, wi*h *he need €or maqgnatic l:nz-

-

)

for the adjus~nent of the d=2focusing actions s*ray field, z+c., Ths
efforts/forces, connected witn the creation of the superconiuctin:

microtron, ar> justifiad, apparently, with “ha energiaes >17) vy, 1-:

At presi~* known *he orojacts: Stanford universisy (USA) on 29C »-7 H

from LI *o 19 ¥=29¢ and Univarsity of Illinois (7ISA) on AIQ0 Mev wish 7

A

|
g
b
%
i

*0 30 %3V, Tn 4udqgas *he prospect ¢t *hese installations s+ill =arclv,

Pinally, ar= 99ssibla th2 compromise versions, exaapl= of wini-»

-
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is *h3 propasi*ion of +ne pnysiocechnical dinstitutr (Laningcall i1hcu~

*he zons*ruc*inn o€ maicretrcecn on 4uN=S70 YaV with =<ha curz-=n+ 1)-1M)

ud and pcrosity 10-100, tage b2ing nased on “h= impreved linaaz

-

accelara*eor usn2l *yvee ¢cn 14 412V, Ite major advantage »f +tis

(V]

aicro4ron +*h=s aunthars sce ia the aonochreomaticisy »% b:ana, it

substantially bas*, *han in ta2 lin2ar i1cc=lera*ors. 'y

1e 3. 3vnchras+ze-n,

thara ar» e22vscal jeasraticas ~f thase pmachines, wiich comoes-

basic par* of +he alac*rca accalera*tors +*o tha high anargiag, \f+ta-

*he firs* generation, cn whicn were mastered bhasic priancipl-s,
follc4=2d the sacond gonaration wica enzray on *ha nrder of 370 -y,
designad for “he vhotocrrcduction c¢Z 7 -mesons. The hasic gooupg o~ +h:
installa*ions, which act at presanc (orler of *an nachines), comcoe:
synchrotrons “o ensrqy ¢n the ordacr of 1-1,5 - eV 1mon1! <hich
therz? are the wsakly-focusing and strongly-focusing installatiorns,
With -aonll rateg they wer2 constructaed and launched tha

strongy-focusing synchrotrons to tha "intermadiata" energi=s: 2,1 -7

at Cornell ("SA) and 2.: eV 1ia Bonn (FRG).

In *he AO's enters into tne system a series of lari2

stron1-focnsing synchrotrons to the 2nartgy ~6 eV {(see “ha Tabl-):

S —

CEA %a Caabrfia= ("SAd), Ci3Y ia Haabura (FG), NIYA on 4=5 3ev7 in
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Daresbury (Enqlan?) and APIC on 6 6oV in Yer=svarn, =numara% i
irstallations 7%ve to 103! particles per oulse, which in +ha
rapetition frz=quercy 50-60 4z corresperds (3-A)e1012 alactrorns ner

seconi.
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1%@ basic naram=*er3 ¢€ ta: largest 2l=2c*cenic syachro*rcenas,

" NINA

Magnatic inj=c*ion €i=2ld, J.

MYaximum £i=131, 5. (%).

(6) .

Radius of orbit, m. |

gneray of infecticn,

MoV,

9) . Nuaber »f

(1) MNapamertp CEA Epesasn DESY Corell
{(2)
(3} Makcumamuas sseprus ane-
krpouos, '3p 4 8 8 7 10
() Yucno snextpouos s ammynn-
co 1012 10'! 10" 10'! 10!
{$) MaruutHoe mone npa AHKex-
oM, I'C 64 35(125) 66 42 50
(c) Sueprus aHxexnam, Mas 40 28(100) 50 40 150
{ 7) Makcamanbioe none, rc 6430 7600 7920 8100 3300
(g) Paouyc op6mTH, M 20,7 26,4 25,1 31,7 100
(3) Yacno ammynscoe B cek 350 60 50 50 80
(1e) BepTukansusit 3a3op B fo-
Kycup. CexTopax, cM 6,2 5,1 6,0 5,6 2,54
(1) Obmust mec xenesa, T 382 290 400 570 185
('Y Obmmt Bec menx, T 40 39 25 80 25
(+3) Bara 3anycxa 12/66 9/62 10/67 2/64 3/68
Xey: (V). Param=tar, (2). YT2ravan. (3). Maximua energvy of alectrons,
32V, (4). ‘Tumboz of elactzons in iamoculss/momantum/ouls=. {3).

(7)1

impulsas/momen*a/pulses in s, (10)., Vertical cl2arince in focusirn

-4

sac%*ors, Ch¥. (1N, Total weijnt of iron, *. (12).

To%3al weigh* ¢

copoer, t. (13)., Nate of startiny/launching.

Page 49,
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Rac=n*ly cnansidaratl: att:ntion draws <h2 synchookzon 206 -z

n

ot
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u
1

universitv (730 97 17 Gev 4hick is charac
special fea*ures/opeculiarities: ta=2 ralius of curva*uca af »chi- in
it abnu* 100 m, which ccrraspoads :c uncommnonly small ragn-tic

intensicy ~3.3 «3; ~*e aparturs ¢z magna2%ic clearancsz i3

(1
—
1

anora2ca2janted smill - entire 3.d%x0.395 Cm: vacunm chrambper iz +he =
sans2 oI worl ‘& abs=pn* - vacuum is cTrea*=l in +he veolume, saich

inclaias ma=~a2%3, Th* latter ars caivac*erizad hv larzs connae- s -

acenomical (~mos*/value le3s taan 1¢ ala, imllars)y, I+ i3 alr=aiy
launched to *h= anaragy 10 eV at tae intensity ~3e1010 o alac+zon <-
pulse and the revetiticn freguency 59 Hz. L3t us no%te that <-=
transvarse sizes/Ainmensicns oi teaa with tha anargv 10 537 orevsl *+-

be equal “o 1 mm o1 vertical lire anl 15 =mm on a radias,
q

2. Basic *andancies in tha devalcopman® of largz alactronic

synchrotrons.

2.1, Incraase in eneryy of injec*tion,

The effactivencess ct injection in *he synchrotrors, i1s 1 -al-=,

i+ is no* ovosszihl: *¢ recoynize hijh, Thus, in DESY i% ~ownes- s
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of particles in orbit rrovurtionai *o energy of injaction

N npea «.Emm, Therefara increas2 E gy -0 this raspact, as in *+h:

seriss/row nf o*hers, it is extreumely lasirabla, Thus, in C2ZaA

*o coavarty/transier wita E g =40 47 o E ..~ 500 42y, L= 1
levr2ssion o€ some instalbilitizs avout which i1l 10 %*ha sne=nh

“the rayizy on 8~ enllzctive :ffects in *h= accalsa-ators. Tn =-

“w

case tha acc2lava*ing YCh systamp aus: B2 in the s%a%2s comp=nsz<-»
the radia*ion losses of morz intense beam, However, for %::
serizs/row of =xperiments could ose o0f fn*tarist and work with 4t~
lowerad/raduced anerqy, kut with tae substantially =2nhanced
intensity.

t

2.2. Cenclusion/output of ale beans.

G
(3]
o}
o}

3¢111 s=veral y<ars ago conclusion *he conclusion/outont of
2lectTon beams from *he synchrotrons was cnnsiderad as *he v=acv
13 f€icult mat=~r, Yow electron Lteaams ar2 brought out heth on 4n3
stron.J-focusina (S<%A, DESY, NINA) ani on th2 w2aklv-focusiny
(Frascat*i) esynchrotrens, ilan order o agivz idea about <he laval,
#hich this is done, i%* suftices to ialicats +the Zambriilae:

synchrotron. Conclui2d thkace 4atn the affactivanass 70ns/0 haan »

e < g9 a ] IR - -
convert/+transfar with Emmk, = 30 42/ +» Eux, = 120 27, in DESY oo-

n0*e +ha* an increase in tae intensity is ccnnectal alzn wish -0

-

~250/29, CTE\ ~150/0, Roughly it is possible ¢c considar maxiaun num!

o -

-

-
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larivaszoonecluda outside into rour differans

synchrotren,

comprisad %+ineline,

2,3, 3=2a7n 3¢xtansicn in tlilde.

Juxr *n *hr ar=saticn o2 ta2 rlat/plane sscticn ¢f tihs danmand
"€ curcart i~ =ha M3gn=t on tas zTiae and +ha corrasponiing ias
in tha power of 7Ch system is reacn2d *he brace of tha in+t:cnal
brought-cu* 2l>ctrsn beam Oor y-rays. At oresent is achiavsd 4h
cf +ha ordar of milliseccnus, 4hlca corresponis to sevaral
sarcen*iades of us=2ful *ima, Thare ars plans/laveuts of an in-~r

this value to *2ng of

2"”"

alac*cons.

tercent (on

Thtaining monocarcmatic

l*srna*snyg oy aay thai

it i3 possipl: *o lisplacs by the +ac- =

tlaces of <hse

foerm on *ha oresviously

th2 Canmbridge accelarator).

i

Jo *c tha las+ar/last tiaz tha al-=c4rton acecalzarators weo:

utilizel nredominantly as tne sources of th2 y-ravs of larae 2an-crv

In ¢his cennsctien 44 is nacessary o m~ntion aaainst all *h

increasina in cacen+
and

Tavs/hears makss i+

polarize?l heams o€ y-cays.

vears develcpaant of +he =¢
Tne usa/sapplicatior ¢€ annochro-31si-

pessible tO 1ncreasae sntstantially *he

N

aceivze anl

nrral ey

=

anl polarcized beans of y-raye

ACCIT AT

I
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of diverse experiments 1n photoreactiosns, and prlarized beans iv-

the 99ssibili“sy %o oh*ain Juaiitatively resul4s in ¢his raticn.

Page 379,

Th~ monnchroma*isizad and polarized beans »Z traking y -
=adiation/amiasion ar? geasrazed, in var+icular, daring bdrakiar cf

alactron

6]

on %4 crvs*al cargz:ts (ifamond, stc.). Works in +hRis

lizacsion warcas i3valeooed asyecially in "rascat+ti, 1ad also i- 7777,
with Tokyo, Yar=avaa, Xharkov, etc. Such beams 3enerat2 also W“i*:

Compton scat“2ring 2¢ lasir paotons on *he olectIons of larre :n

I
(3]
-
-2

i

(vork in C=A, Y=revan, FIAN, 23tcC.). Let us nect> also usad for -
monochromatizition a pcsitron-electronic annihilation 2nd *he =w=*hal

of mark2? phe+orns (on *he diajraa of ccincidences bhetween =van-s, “v

“arget - radiatnry,

rarge intarest over tae long term is nf also the davelopm=nt «~°

*he suffician+tly iatenes sourc2 ¢f *he polarized olectrons for *h -~ -

furthar accel=2ra*inn in the linear accelerator - injector, ani «h-»

in tha svnchrotron itself.

2.5, Considarahle 1increass ia radius of syrchrotron,

“he caused ohotnn, and Ly the 21ectron recoil, which escapas fror +..-

e ._.__,__,__.._..__.._._‘___J
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Jpon “rans€ar to all to nigh 2nargiss in +h2 cass ~€ nrotars
meet Wwith tha +rivial reed for an increase o0f +ha radius of =n-
magnat nf¥ a* le=a=%t ~F, In tae 2Llectrnaric synchrotrons 4his nrwsilen

substan+ially i% is complicated Jdu2 to a rapid increase in ¢t=

£0 *h2 3ynchrorren nagnetic-rstardation radiatien/2mission., I +nis

case MWogop~E4/R, In accerdance 4ata this sharply ar= scaled as -n

,at

cost/7alue of ICh systes, sinc:2 necessary for “he comdansa<ion
ritiation of 77h onwer 1t i1ncreases 3s 9. Prem th: dznandsznsc=z e
AW o6op -+ “cllaws, hewever, tanat ia the orianciola wis: aav anrav

is possibla +0 'ower +he radiation loss=2g t0o +he r2asonabls lav:l

the valne of the corresgcadiny increase in *the radius of syachro4z--.

Soecifically, *» %o *his path tney wen* during ths creation

9D
th

synrchrosrons on ~6 5eV, salectiny a radius of magnat
a2

approxinately/~xemplarily doucly acre than this would b2 n=2cassary

the ahsanc2a nf ralia*ticn/amissicn.

2.6. Allmw~d *ransition to by suparcenduc*ing or cool=i limmi!

ni+*rojJzn *o rasonators.

Ona addi+ional wav cf ovarccuing th2 d3i€ficul-iess, connec+=1

with the radia«ions/emission, considared as cnae of ¢he possibls odnes

for incr2asing “h~ er~Tgy an vorneil, censist in the «rapsitinon *~

mn

*he suparconlicting resorators., ia *hem vir<ually mis*t no* u- I1se

in the walls ini antiresall VCa fpower will ovroceed with an Increns.

-

LAY

BT V) 3 YT P

S o ooy 2z Pon.~: pee <~ 3

e R
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in tha arargv ~¢ haam, al1ta tas us3/30dDlicacion A€ tha

-

superczonluctiny devicesequipaant <i1th 4,29K the gqualicy o

th

ER AR B T

incr2asz 3Je1d¢ «n ~109, Tnererore i* *he same vower of VTh »

[¢]
-

"
L]

Jenerators of 2lec*rons on th2 Corarll synchrotron can be w#ill 3

=23

te
"n

21 Izem 1) 49 13 33V, Coliasaguas, whe carvIv out by tihics
installation, %9793 2ven tnat, util.ziny *he syverconiuctin: svrmanms,
after incr2asinag ¥7h pcwer aaul wcostini/®srcint magretic fiali, <k

in *h2 Su*ar= can angvrcaca the racceril for 4hs alactzens ancm v ~27

re,

(¥

i

eV, L3% 1§ ne+e:, t-us3, taat 2y this me*thod ar2 soeci

complications asscciavad wicn tna 3fiact nf radiation/zmissisa ~-

sartizl2 dvnamics: “he anti-dumginj of zadial bhetatron odscillatiors

and *he =2£fact ~f ¢+he cuantum flucztua*inane o€ wadiasicn/amissiorn,

Ano+har, l-ss being promising, but mor>» T=2al passibili+vy

consists of *ha *ransitica to tre rescna*ors, ccolad ty liqai?

nitrov~n. In *h?s case th2 losses i~ *ha walls can be z=adyce?! +: --

times,

2,7. ‘Jsa2 nf synchrctron as tasfc nar+ of accumulator/steraiy~ ¢

electrons ani onsitrens.

Ine o0f +h> imoportant tandsncies of lattar/lass ¢¥a» coasists “r
*he use by crrrasodndiagly cf tne rcdi€iel larje elactroarnic

synchro*rons no* ~nly £or the particla accelatatinn, but alsc == < -
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accumilartori’/storavte for radiatiry/»mitsing *h: =on«racy
alectTon-pnsisrnn *nllisions, [he first ovijinal axpariamentz ~°
“yoc 42are carci~d ou* {ip FlAN}, ana *he meet cnmplcte oractical

apbcliman® ¢hi3 nrocelyre cutained on “he Cambriigr synchootzn-,

?A0TNITZ 1, Tn FTAY was g3vslopey also so-callad cascads zvsteo
accum1lation, which censizcs Oor $wo SY™chreerons - toos<%er ‘on
31)0=3)0 427y 2~ rasias (ca 1,2 GaV)., 3c*h =vynchootrons st B

e ilizel am astalerytnrg-sconuaulatars/sensr 1, INIFIONTYNTE.

P31ge 51,

The conversion ¢ synchrctron into *he accumulatoar/sterats J4i-.
clashingy heams <~equites conductin) “he serias/row 2£ %4h3 spacial

actions:

a) *ha craa+~inns cf positrcn accelerasnr-injec+or, posi<srons

ecbtaiaed with *he ald ¢©f the electron beam on a *target-conver® ;o
*he linear accal~ratar - injector ard furthar ar? accelara*-~1 in
£0llouwing sec+ei~n of lipeazr acceleca*ocr, The effaceivanass of

convergion and capsure cf positrons in *he acceleration wi+h &h=

of the special magnetic lenses and osthar davices/ejuipmant suc-ae -

in raisging ®c %h2 s‘andficant aajnitud=. L=t us no~e *hat *%=

accelara*tion of nositrens 1n tae synchroatron is of indeveniane

EARS e

P

S e

e




20C = 30065109 FAGS 1>

interiss, basidss *h- use ror tne contracy cellisions:

2) the in*rniaecticn >z th2 spsacial Jampint mainets Sor
radistrihusting «hs €adinpg p3te3len the svnchrotrnan and hesz+can

2scillasicns;

S) %2 canseriuceicn 3z suppleaantary majnssic ocip: (Lvnismy,
comorisai ~f <hs To<ary mdagjoets ind <he facusing lansas, T-is

nzces3acv 9T he brAan saipldy ia the Tavdlszyags podns Se

"
T
]
d

Jurnoss cf ob=aiaing *he aijh vaiua: of Yuminous dansiey, sacisfic-:ioar

<9 vacuuna T¥1ira2a+s, tae Creaticn ~f *he necassary conijitiecns <
corductingy *h2: nhysical expeTiments on clashina beams (ia pacei=a?

it is sn€ficient lona gag/int2arval, frea €rom *ha nagna*ic il 1y,

~ -
-

, -
-

1) the molificaticn of power-supply systam £or ¢tha raalisisieos

3% *ha acda/mnnlicions cf aagaatosca*ic £4all, corvespealing «o
anergy of *hs cnlliding teaas (ufp to 3.5 GeV in tha Canhrilgs

accel arator) ;
2) *he craation of tac Sys3tea nof the three-iinensinnal/snace
saparaticn of *ha orhits of electrons and positrons (with the aid

the system nf l-:ctzrs*atic capacitors/coniansars);:

f) *he cr23ation of the systaa of “he injection of 2l2cersric

t
}
b
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onsitron heaws in*~ *h2 fyvass.

duri=g 133, or “he Jaapriug: synchrotzeon will be als~ co-ol
the works, lirzc%s] ¢~ ar .Laprovement in +h2 relianility =9 <h-
sparatisr »f svnchoatTeon as acCel:sritnr-acTirulaccr /storas
transitiecn teo thin ~eTamicC caasdes/camara and 4R~ ntw osvatasr T vacau-
evacuition, which will giva 2iiapi~ vacuua ~179 aa Hq 32 sn+:ir-

ting anil incraase of averagaszez2aan 7T powsr Soam 1)) e )Y o,

dork with rthe positron p=aaga 1s atlinsd on 1953, =223 -=23l:-:- ==

Jh
n
Pl
b]
)
]

0f mathol »=e? 2% slashiny oeaas wi:h *he anarqv ¢n 3,

1970,

3ubseaqu=n4ly on *he Caabriagye accelerator i3 plannai/i1liias ¢+

*zansition *o0 naw newartul/thick Vih sys<¢en (by avaraga/msin news =

e

~50 0% kW) arl “he censiryction ot in*2rnal bvopass for *he

realization of contrary collisious with tha enargy up to S5 >",

2.9. Possidble usesapplication of svstanms of cascad> a~calsra+_ -

with 188 of bnos%sr synchrotroa.

Th» phase vAlume er peam .n thn synchra*ron under *ha ao<icm -
raliazior danoiny €irs® cecreases up *o certaln enaray, ant! <H - -

affacs 4% *hs auansan fluctuaticas nf radiatic~/amission ov- rrreer,




onc 3I70651319) rags 1/

and it begins *5 increase. inargyy of elactrons in “he hons<:=: mus-
salactas?! sn *ha+ +h-~ phase volide cf beam with +ha admiesion = =

9f basic synchrnernn wculd oe smailast,

Thare 3r= 33vinsus rlans/layours of *he censtriuceion o7

synchrotroan “or thas snergy 15-.0 ge¥ in Jacvashurv (Tralanidy wien -

nge ~% &h> qvailadls <hers syachrectzen VYIVY cen 5 G-V as the bome-

indjes%er 4wiest +~>3 larga jqzensity ard & small amittancs Hf hH=ant,

INCTYITIT 1, Apout +*hese plainss/lajyouts will be in lasail s3ii ir -

Taport Or, M, UonvlaveMilliing., ENOFONTVOTS,

The o=2am crossovar, wiich corresiounls *o enargv 3 38V, 1is

approximat2ly 1.5 am cn vartacal line 2ard 5 am on 1 radius, Thwr:f

*hae aner+yra n¥ lara> syncnrotzcn with ¢he aneragy of injac+ionn 3 .-

can b2 jelac+te] very small: <.5x%5.y cm. laria svnchro*ron will ~ay

oarimatar A tim~g jreater thdaa MINA, *he rTalige of curvasuc: o <+

maqgret «ill Ha aqnal ¢c 120 ®, It i1s ornresal %o make four 1))-n:-e
stral Jhe s2c+innsg, ‘n “vwo cf whica will b2 arcanged/locatel 1)-v-+s

linear accalaza*ters, the taird japsintarval which will usc?! “€o:

injectior ani beam ax%caction, it ans® nass *hrougn accalerasdr NI QN

in parallel ¢5 *the 2xisting experisental hall, which will ma<s it
possihla 0o n+ilézs *hig aall sisultan-~cusly, alsec, for ¢n:

exparimrreg wich *he heam Of Llar 3z accelarator, an! ¢» crnsgayyinc]

]
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Lla)
3
c.
[ o

consileradly lcwrr “he cec3t/vasue 9f constriaction, al+nongh i4 will!
creat *ha spacific incecrvzniences nf inconvenienc2 during +h=

cperatioan of accelarater.

In cornaction with tae spacial f2aturss/p~culiaritias of 2:-:=

r=2liaf 3/4 la

)

p 4
-

1> rings must pass O *unnel (+arough tha kil
howev2r, the cos+*/vilue cr %unaeiz.nt is no* consilarad axc=33iv-,

sinca will Yo simultanecgusiy solved *h= croklem of raiiation

shielling o€ orincioal fpart of tae accalerator,

TCh sys*=m will operate at rretuency 316 =2ich=r 1224 *1z, i,-,,
on the secoand or bv the third tan2 narmonics of the frequerncv o7
accel arator NIV, Fcr kcth frzjuencias are adsjuat-~/aporoachring
voverful/+hick anplifiare, Estimations shcw +that th= baam 4ish ‘-
energy 15 5eV and ¢he curzent 1 uA can be cbtainad at th2 os042r of
VCh system 1,1 4% in the 1apulses/acmentum/dulse (300 X7 of average},
3eam with the anargy of 23 seV ky cnrrent 1 uA will requizas 10 w¢ =

“he d{apulsa/mem~ntum/pulsa (1.3 MW of average).

Anoth=r exannle of syuchrotron with a larde tadius = onronosisinsr
of Yer=svan otvs‘c»! dnsticute .bout “k» construction cof

stror j=focusing accalaratar to the 2naray 53«60 Gav, It3 m=an r=i<gs
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must bhe ~gqual %o 1299 =, tae apartur2 3¢ ~haabecycamera 25 m, 1nrss
cf 2layctron %5 4hn raliztica/3Miss5170 P33T ravalation wisth o3 3.7 w1l
Pa 1.5 3eV, Praliminary accalaraztich *c¢ 5 337 oropeases *o us- n

boos* >r synchkzo*ren, onlaced ia The 3ame *ynnel, as main accelara*rro,

Ps -

and havira %%3 fan™ caztimeser.

Th> maarn2<is svyg*epm 3 puostzir Will have te 3iaultanzo2lv s

as r=21ac%or Sor nain accelarator. .1 $ha sSynchratcen nroonsas ot

e . m—_o

iccelvizion of 2lac%rcas aad ocsitrdns, 1nd to also as= <hairs

con*trary collisisns, Tcr outaining th2 suffici~sntly higk in-ensisv ‘=

(X4

is prnpns21 *o u+ilize an orijainal systam of *ha pultiplica%inn of i
: electrons and pnsitrons during antaraction of +ha brough%-ou=
alectron beam and oositrcas wicn tn® targe+, Cascale onunpinj v *%- ]

1

cartizlas Af ma¥in accelerazor aust 92 realized by <he Znollowin

-4

stages: ) (3)
e¥ (20 [38) — xmsa:egrrep 7e¥(10-40 Mas)
(4

e JIHHEIHbI} yCKOPUTEND

()

— 7¢% (300 Map)
== GycTepHnll CHHXPOTPOH — 7e¥(5 Tas)

—

—_—

()

—e= OCHOBHOW CHHXPOTPOH

7e¥ (20 ga)

49 ¥ n( 331.

- KOMBEDTED

Key: (. GeV., (2)., converter. (3). 12V, (4). linear accalsrars~r.

(5) . Yoos*er synchkro*zecn. (o). bdasic svynchrrtron. (7). and 32 “~rc=t.

Mmltiolication systea pos3esses in the princiole jrsa«
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possibiliciass, bu%t i* is very ccsplicat»d and needs th2 wxp=rizm ~*’
check of the cascade shcwer processes, which cccur on %h2 *1-3=3=, I-
the casa 0¢€ *h2 r2alization oi wmultiplication systaem the irteansity o

«he circula*inag b2am will ve lisited by *h» pewer »f high-fr~mn-n-v

systam which must 11 %0 coverzaj of *h2 radiaticn lessss ¢ :l-r*zo->s
and lnosses i1 *h23 walls ¢ resonatcrs. ™ha latrer 4ill ha ~470 2 31~ =

usual *smoeratire, and ~%5-7 M4 at a temperature of 1li-vaid nirzeen,

2,7, "n 0o9s3sihili+y oz csincigenc: in ianstalla<«ion <o pler- i

w

2nergy of functions of proton ani alactron accelerator

In connaction with tne fact taat *h2 accelerators *n *h:

ul+rahigh anar3yiss simultaneously b~come snpar-=xparsiva, *-

expediently, anvar=ntly again discuss the pnssibili*ty of coingciian-:

in ona irstallatien (syncarotron) cf *he acceleration of zlac4rons ;

and pro*tons. Thris oossicility nas already been discuss=2]1 ia =22 ~a:-,

)

but ~he r in *nis darection *hus far it was no* uni=zrsai-i.

/]

(!

al st=p

Ly

N4

he €act +ha+ =i~

[y

The r2ason for *his, in cur opinion, consists in

<
@®

corraspondiing propositicns, until aow, *hey r2 done only peos<t

factum, for *h» alrealdy constructed and ac*ina oreton synchresrcon

(
1]

14

rn

not £fit«ad ou~ for accelerating tahe 2lectrons.

R

7 ake -

W

Yo+ %*»ouchkina apon the econcuic and t=2chnical sid=s o

o e A by, 7 IR A

let us axamine svynchrotrca with radius ~6 km, 1asijned £or =i-
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accalara+ion of onroatens to 3 TeV (3000 3-V), If we inp +his roing

o

o9
[
»
ot
'
[
3

|-+
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U
n
[
'

arcelara*e alactrons, *hen w“with the @n2zgv 200 seV =
par ravoluticn *o the particl2 it 1s achieved/reached

approximatalv/axsmolarily 24 u=V, dowevar, maqnatic field <o +4lis
case vill ba onlv 1,97 ky. W2ta the smaller ensrgias the lossas iz

substan~ially lowered (proporticna. *o *he fourth legqrea of an=zum,

T™ha ~compensation for fadidation losses will not be nreisninan=- “n
consunrad TCh pow-sr, if cthi preocess ~f accelaratien cccurz Tac4

enough.

?age 53,

Lzt us requi-s so *hat tha enaZgy, soant on th» cempensa*ion fer
radiation lossas (in entire cycle c¢€ acreleration), would hHe =cnal -
enerqgy, which is transferred to electron for achisvement of aiximn
anaergy. This 54 95 nossibis2 tJ satisfy, sa2lactingy “he fraguancv o
chang? in the £i213 of th2 eyual to S50 9z, #hich proviies alszp ¢+~ b

high averaqge/mean intensity of beam. Considaring a gquanti«v »<

rarticlas in =qual %o ~1013 wnicn corr~sponds ~101S particl=s o=
seconl (cur=<=an* on the criar of 1 mA), we come *0 the averiie/aear
powsr in *ha bh2am 2f order hundred M%. This is, 0f ccurs», hiik
valu2, and for i%s achievement should he aooliad ¢he to%alitv of

cryogenic rasonators and wavejuides, arrana2i/located alongy +#h~ céinr,
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In +*+h2 casze nf +~hs nTntcrns, wWalca IO net tass/~yperiencs raliz-ict
lossas, +hna in*ansitv canh 02 stlll respactively increoasai.

s *he first *urn ¢n tvais insctalla*ion can b2 obtained <h: -

: cf elac*trons 12l orotons 41th the gn3r7v 223-300 52V wish +as itk

-4
e

ntens< Ly, T+ 3

bl
2
NI

~ssarl; tce proviia also tha o=al

[ %

.za%ion o

r2actiong on *“h= clashing protor-eiec+roan and 2lactcon-posi=Ioar

weams, whi~h w911 :nsuz2 23j01valenc 2naTqgy ¢f ordac 217 2y e

0
pot
$
}a
2]
ys
J
a)
i)
i1
3
“
b
1
“
(%
3

-
o

1045 eV (for - o 2% anllisiensy, To <& 3°70

anaryy on %“he »nrier 2f 3 sav,
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Ahick of 2h2 accalerators - lir=2ar or cvclic - accoriin:

charactaristics will angage ia the futyre «ha basic place?

A. 1. ¥Xol»omenskivy.

*urn i% will b: ncs33ihle co sS4irtca Nver 4o obktaining of aTatans wilh




DOC = 30065300 PAGE 23

3oth lir:ctfons ara deveioped indaperdantly, Thare i3 a =-nia-nay

towarl “h» alimina+ion of tius ieficisncias/lacks, inher=n

ct

these tvpas o€ 3ccalarators. L[n the futurs, apoarently, w#will hHh=

achiavel/raachad %Y= svnthssis c¢f lin=ar and cvclic acce

[of
W
D ]
"
o
B}
(B}
3

[
1o

as 2~f bo+h

i@

this cas> will b~ ob*ained zhe res= gqual

&=

o AL ey ARG

T T e ot







